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Abstract

AIM: To explore the effect of angiopoietin-1
(Angl) gene on the proliferation and apoptosis
of human gastric cancer cell line MGC-803.

METHODS: The replication-deficient adenovi-
rus carrying human angiopoietin-1 (Ad-Angl)
and green fluorescent protein (Ad-GFP) were
packaged, amplified and purified in human em-
bryonic kidney cells 293 (HEK293). Then gastric
cancer cell line MGC-803 was transfected with
the resultant adenoviruses. The proliferation
and apoptosis of MGC-803 cells were measured
by MTT colorimetry and flow cytometry, respec-
tively. The expression of Angl and its receptor

(Tie-2) were detected by immunohistochemistry.

RESULTS: The recombinant adenovirus vec-
tor carrying Angl or GFP were amplified and
purified successfully with the viral titers of 1.15
X10" and 2.0Xx10" PFU/L, respectively. The
transfection rate almost reached 100% when
the multiplicity of infection (MOI) was 20. The
proliferation of MGC-803 cells in Ad-Ang1-
transfected group was markedly higher than
that in Ad-GFP-transfected group (24 h: t =
16.32, P < 0.0001; 48 h: t = 10.47, P = 0.0005; 72 h:
t=24.59, P <0.0001) and control group (24 h: t =
10.54, P = 0.0005; 48 h: t =13.92, P = 0.0002; 72 h:
t = 22.46, P < 0.0001). The apoptotic rate of Ag-
Angl-transfected MGC-803 cells was obviously
lower than that of Ag-GFP-transfected ones (¢
=7.73, P = 0.0015), but there was no difference
between Ag-GFP group and control group. The
positive rates of Angl and Tie-2 expression were
significantly higher in Ad-Angl-transfected cells
(Ang-1: 99.2 + 0.8; Tie-2: 85.4 £ 1.8) than those in
the control (Ang-1: 51.0 £ 2.7; Tie-2: 30.8 + 1.5)
and Ag-GFP-transfected ones (Ang-1: 51.4 £ 1.5;
Tie-2: 32.4 £ 2.3), respectively (P < 0.0001).

CONCLUSION: Angl gene may obviously pro-
mote the proliferation and inhibit the apoptosis
of human gastric cancer cell line MGC-803.
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100%,
,24,48 72h
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(Ad-GFP vs Ad-Angl: 24 h, ¢ = 16.32,
P<0.0001; 48 h, r = 10.47, P = 0.0005; 72 h, £ =
24.59, P<0.0001. vs Ad-Angl: 24 h, ¢ =
10.54, P = 0.0005; 48 h, r = 13.92, P = 0.0002;
72 h, t = 22.46, P<0.0001), Ad-GFP

. MTT

Ad-GFP Ad-Angl (%)
9.90+0.62, 10.07£1.27 4.174+0.35;
, 3 Ang-1

Tie-2 , Angl

(Ang-1: 99.240.8; Tie-2: 85.4£1.8)
(Ang-1: 51.0%£2.7; Tie-2: 30.8+
1.5) GFP (Ang-1: 51.4%1.5; Tie-2: 324+
2.3)(P<0.0001).
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Ad-GFPH M B RF R 22 5 — I I i i ) f:
T83% . Pacl, LipofectAmine 2000171 &5 43 7l 1 1
NEB/A @ f1Gibco/A &]. Angl—4i, Tie-2— il
HAb RO, TAEWREE A1 D 100F11 & 50,
% AL S P F & A D ABF & W [ Ik 5t
1123 7], Annexin V-FITC/PLiR 5% H Bender
Medsystems 2 .

1.2 J5ifk

12,1 WAEpBURLI A3 5914 O HA KA
29340 Mg 2 Fk T 100 mm AR (K FR M, LA
100 mL/LAAZ- 135, 10° U/LT5 55 2 /1100 mg/Ls%
B RPMI164017 TR 577, g i A K ik
60%-70%!Hf, G ML TPt A RPMI-16405%
It P LhPacTlig V) Rl I 26 VEAL I Ad-Ang] 1 ng
JH i Lipofectamine2000%% 4 22293 41 Jfu N, [w] I
PAA d-GF P (g it 45 £, ¢ O 2 11 1) 52 1l by 28 i
993 75 T AL AR) RO AT BEL WS ) I 4 s 2
M (cytopathic effect, CPE)/& ISCH 41 i i, 5 LA
A0 b B T 22 19293 41D, FAH I 44293
Jiu e 5 Ul SRR 3, WO A2 2 111293 41
J 25 H.

1.2.2 B I29341 B LIPBS
B, B H T WESTC IR A3, WA
SR BRI LA IR IIACSC 1.4, CsC
11.2 K 41 f 24 AR, LL100 000 g#5.002 h, {E1.345
5 FEE B 30T ] AL e At 2 R 0 N R
W H B4, 2812 000-14 000 kDafLAEEHT
LEFENT AL, WAE AL R FE R T £20.45 um
LIRS 98, 73 BE R AT ).

1.2.3 FQuantum2y wJ) HE AL
IRFE D 1008, R 41238 752 BUK e 77
PA(TCID50)I E Ad-Angl FAEMEE. LA X 10
ANALEM293 41 M T-96 7L, 475 4 15 B2 £190%
Joi, A% LR R 5 L . 20 LUK R AR R iR 1
100 p Lo BRI G 40 i, LL20 mL/LAG 4 I
MRE AR FR10 A5 (88 ke TS, tHHE A
— e HILCPEFLEL, #42030T = 10°7 PFU/L
T A

1.2.4 (MOIl )
MG C-80341 g L8000/ LI T-96FLAR 5 7% 28
60%-70% 41 i I B FF, 73 1) LA G 52 00 (s 75 8
Fi/41 %0 4 10, 20, 30, 50, 100 Ad-GFP 100 uL
JEY AL, 8 h)E 45100 mL/LJIA 4 if i (1)
RPMI1 64055 =4k S 1537, 48 him 765 Wi be
NS, BENLTES3ANRIAGEP (40 %S Ay
T A o B BOAE AR S R0%.
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1 REMOHEMGC-8034BRBHIGFPZRIL(SP x 100). A: MOI = 0; B: MOI = 10; C: MOI = 20; D: MOI = 50.

1.2.5 MTTHEMEAN g1 X MG C-80341 ity 4 34 )
RO SEEG Ay 0 AL (E W 41 dl) . Ad-GFP(
TR L) Ad-Angl(Angl 5 4e2)34, H41153
AL BOWEUE KM G C-803411 Hd, L8000
AN /FLER I T 96 FLET FRA T, 4l i AR K Rk
60%-70%I % Ad-GFP. Ad-Angl ¥ 4-F A7 [
JC ML T AR B TR MR IR BRI 100 p LIk
Yy, L8 hGHRPMI164058 4 55 IR 4k 845 9%
I3 TG 524, 48172 hiE BEFLIOG B (A1).
1.2.6 Angl
MGC-803 TR4EHarfouche e al™ ({177
AT, DIEESL1.0X 10 /LIIMGC-803 85 T-6 4L
PR, S2E6 A AL FIMTT, 441 353 MR AL, Y8 hji5
FH G 38 85 77 W 4k 4 15 7748 h WA R 41
Ad-GFP & Ad-Angl IMGC-80341 ff21.0 X 10°/L,
1000 r/min, 4°C 250310 min, 3 3%, A1 mL ¥
[FIPBS, %425 H 41 L EVF. 1000 r/min, 4°C
210 min, 3% 3. HEHARIPBSYEM K. K4l
JI R 1200 pLa5 S22, IIA10 pL Annexin
V-FITCHI5 L PI, BEIES), #OLE RN
15 min. JIA300 pL&5&8mM, 761 hy EVLES

0240 R PR R
1.2.7 Tie-2, Angl
MGC-803 IR F A K3

MGC-80341 18, 4465 T BT R R FR W =,
A5 4 i e VR R S M 1.0 X 10%/L, 46 &8 I A

INBE R 6L, L2 mLAn A, B E
Farp iR H, AN B AR K
60%fler, 77T AL I AAd-GFP. AL+
TN Ad-Angl TG MLVE To P A 2 3G TR R 1)
WG HEM ] mLJEK YL, Y8 h)m HRPMI16405¢ 41
FEMARSERE TR, WAL A I 24 o0 TR,
148 hJE U /N AT [ 5 . PB SZZ
U, 30 mL/LAUER /K KIS A U5 I 4 A0, i bt
JE PS5 1EH LR g A, — 314 C ol B i
B, P30 min, DABE 4, L Y4A%. WK, EW,
R I E . FPBSAVE — U ERI T, &

BT, 7E2004% R AkEE T BEHLIS A HLET 40 vt
K, B PER IR ZE = BH 40 i A A0 R X
100%.

S 4 A DL Y B £ b v 2
(mean = SD)& 7R, ¥JEA] ELABCR ek 3. T £k
PR FHSAS 248 TR AT 43 #T, P<0.053K 7R
HREER.

2 BR

2.1 . Ad-GFP  Ad-Angl Ad-
GFPHIHE 42.0X 10" PFU/L, Ad-Anglii% % A
3.2X10" PFU/L.

2.2 MOI BEAEMOUME RN, B &
HHARSEMG C-803 40 il P 4% T 2 & W 5 m, 4
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ANNEXIN V FITC-A

2 BESAQERNASEMAIIEMGC-803BTHISN. A:

MOLA 100, HH 3329 492%; *4MOIA50
W, FoH SR A 100%, (HA i 25, 3
B, SRR R AR MO TR20
I, HA SRR BT 100% 010 6 W Sk 40 A b 35 30
Z(FE). AR K HIMOI = 203317
2.3 MTT Angl MGC-803
MTT4E R L1 R, X4 vs Ad-GFP

41: 24 h(t = 1.16, P = 0.3105), 48 h(t = 1.08, P =
0.3908), 72 h(z = 1.09, P = 0.3359); Ad-GFP%vs
Ad-Angl#4l: 24 h(t = 16.32, P<0.0001), 48 h(t =
10.47, P = 0.0005), 72 h(¢ = 24.59, P<0.0001); %}
M40 vs Ad-Angl4H: 24 h(z = 10.54, P = 0.0005),
48 h(r = 13.92, P = 0.0002), 72 h(t = 22.46,
P<0.0001). B EZAE 3L GFPXM G C-80341 il
(I3 B AT S, T Y Ang 1 3R PRI e A% I 25 4
HEMGC-803 41 g [ 34 5.
2.4 Angl MGC-803 b
A AR &5 KRB, A, Ad-GFP4A
FAd-Ang LA TI2(%) 539 4 9.90+0.62,
10.07£1.27(vs XA, £ = 0.02 , P = 0.8487),
4.1740.35(vs Ad-GFP4, t = 7.73 , P = 0.0015),
Vi W Y GFPATM G C-803 (I T T 54 1, 11 %
e Ang | 5L PR AT 2 2 i ifn 28 YLk A F R i T
(K2).
2.5 Angl Tie-2 MGC-803

KA. Ad-GFPZ Jt Ad-Angl 2134 Tie-2FH
PER (%) 3 30.8 £ 1.5; 32.4+2.3; 85.4+1.8,
HAEAd-Ang 1 20 1 BH P2 028 2 B v T 0k LA
FIAd-GFPZ1(P<0.0001, KI3). Angl {E3Z0 41
Bifg ik, w4, Ad-GFP4 K Ad-Angl BHTE
K (%) R51.0+2.7; 51.4+1.5; 99.240.8, 7
Angl QL HIT100% Kk, B = T0 BRI Ad-
GFPZH(P<0.0 001, [¥14).

3 g
M4 KR FUIVEGFY, bFGF45 L A it &
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ANNEXIN V FITC-A

ANNEXIN V FITC-A

; B: Ad-GFP; C: Ad-Angl.

AlE
48 h

24h 72h

0.758+ 0.03 1.004+ 0.01 1.232+ 0.03
0.781+ 0.01 1.027+ 0.03 1.253+ 0.02
0.948+ 0.01 1.393+ 0.03 1.753+ 0.03

Ad-GFP
Ad-Angl

LA Ang™ [ 00 A R4 FE AR D R 0 4k

—ANE R B A AR B, AR R AR O R
WOk HE T EEAE R, 7RI 2 SRR v 1 2
THESE. WfE N B Pt Bt i
fife g R e o A Rt A A T AT Angl L B
ZAATie- 2 A IE G N, AHAng /1M Ak el
W AR — AR, AL E A, Angl 1]
R IR R A2 AR AT R A 5T S s
IR 1) R P2 Stratmann er al' ™K P Bz 40 i 5 i
JTURE A M L [R5 9% T2 IR (Matrige ), nlAs
W Ang-11 KI5, JEUME BN KA IR, ¥
B ELW) A A Y, A A AR R, 4
ZEBR TR A I, R BEAS I B Ang- 111 3R IX,
T A B2 40 AR b A, 76 S A S, 3000 Py
oW Ang-1, AN 40 AT A% .tk M
PE IR I 2 B, Wang et al”' Kl 53451 5 9
A LUFN2340 10 B R Ang- 119318, 458 W
N, F66% B AT Ang- 1 BT 5 B E
2 HRR 1K 2 A6 AR AT A DG 1 Stoeltzing e a/™
FEE A1 Ang- 16 gk N 45 9 4 i I oA 21048
5 b, RV G Ang-1ITHT29 R0 IR LU e e 5
FARLLI AT, 0535 BEARR, g 240 i 1 e
JEAR, M55 ) 40 f, e R B v, L v2 0 MEAIG.
HEM Ang-1 0] 38 1 HCPT I 2 0, 905
A, AERFIMAE RS E, A BRI R g e, AN
BRI BORINHIE R, Har et o 2 2 AR
M AR A AROE L AR BEIT IR T G o A A
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B: Ad-GFP;C: Ad-Angl.

JSC AAR 1) D e 2 ST L/, DR, BATTAR
BAE ARG SMIE Ang 1 FE R 5NN B 5 40 e bk
MGC-803, WL E A K K ¥ Ang 1 B B AT L
A KA RTRAAR, 2 75 0 i 40 1 A B 1) 14 5 AN
P IAT TG0 AR SEmT R

R DS G a8 AR 53 S A0 BE PRI B 2 A
2RK. AR AR BRI FORL . IR LR BEDT AR
FIBADNASE; Jf B 8RR e i 25
CN Y PR T M (LN (NS &=
A, Jerb M BE R WL R R A R A
PURPL s (DFE )2, BRI 4 K 2 504 T3
READZERER AN, (2) w4 Bt —
2136 kbIFI WU DNAJK 4, 402 Mg A4, AR
B R I IR A2 Wi 2 5 28, AR ) 3 s B2 ) A7 E L
JE DR R G 0 35 M = M IR B3 L IR L2 9 A B, AT
LR A A2 H 5 E R BRI 2L 3)F G
. IR R A 2 A K B R (10" PFU/L

4 AnglTER4AB R MBIEPHIRIA(SP x 200). A
B: Ad—GFP; C: Ad—Angl.

PLE), R JEReRismFERMHMEA; (HH
(1 R AN 5 B 1 - et AADN AT, #5441 i
FI5 H ) DR EG R i 20 0 5 2 1 B T s 9
AN 45 7 Ok P A FH 2420 7E 52 rp 3R LA
gx (05O A (GFPYCPAT X, IAGFPA H
T L2601 R M B AV 40 B b ™ A B R DGR R
F, JF BRI P R &, &) TRt sk, B
TR R bR R I 3, 1T A ROk 1 P AR
SEEG F A2 T B 2 T R Ang LR R 2 N
MG C-803 AT RSN RIL S5, DL T B g 534K
(MOI = 20) J*MGC-803, Bs7%IH 1 & BL41 i ot
ToHLSAR D, 08548 h, B4l egeton] L4
DR B3 40 M w7 7 BP0, 33 1 s 2 2
A (1 W B 2 e e AR v, FRATTI &5 SR s ml ik
99% LA I, TIMT TA A 40 B AR I 7%, GFP
XM G C-803 4 Jd 1) 384 5l R T8 A7 5 W), A 1F
— RS, GFP AT IR i e s rh A BRAR
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